International Conference on Chemical Education (ICCE). The results of the workgroup were very promising. Using learning outcomes forces teachers to define their assessment in terms of the desired learning outcomes. Assessment is often the driving force for the choice of learning activities. Starting by defining learning outcomes in an active way is an instrument to have teachers look at their educational activities in a different way. It demonstrates the coherence between goals and objectives, learning activities and assessment. The importance of curricular alignment is stressed.
Mei-Hung Chiu's project focuses on secondary education. In their meeting, the participants discussed ways to standardize education in secondary schools. The idea is to formulate a standard for secondary education, which can be used by emerging countries as a standard in their educational system. The group came up with a system to describe chemistry curriculum. The members of the group will use the system to describe the education in their own country and in one or two neighboring countries. They will also report the preliminary outcomes of this project at ICCE in Toronto.
The last project concerned the cooperation between OPCW and the CCE. Peter Mahaffy, Tueh King Soon, and Jan Apotheker, as members of a Working Group on outreach and education of the OPCW, decided to rejuvenate a project (IUPAC project 2005-028-1-050) that was started by Alistair Hay and Peter Mahaffy in 2005 as a result of an earlier workshop. They revised the material focusing on dual use of chemicals and related ethical issues of the role of chemists. This has resulted in the production of online material, which is available since September 2013 (see www.iupac.org/ multiple-uses-of-chemicals).
During A team comprised of Colin Humphris, Carolyn Ribes, and me from the Committee on Chemistry and Industry (COCI); Javier Garcia from the Committee on Chemistry Education (CCE) and the Inorganic Chemistry Division; and Fabienne Meyers from the IUPAC Secretariat, set out to find new ways to run this year's WCLM. We were supported by vice president Mark Cesa, and additional members of the Bureau, including Natalia Tarasova, Mei-Hung Chiu, Ram Lamba, Krishna Ganesh, and Christopher Brett.
The WCLM means bringing leaders of chemistry together. Leaders of today have been young observers-or better, young participants-before. Why not ask younger chemists early in their career for their opinion on the strategic challenges IUPAC is facing? That is what we did in Istanbul. First we made sure to bring a large group of young chemists from all parts of the world to Istanbul. We asked the National Adhering Organizations (NAOs) for support. Several NAOs, including France, Germany, Japan, Russia, the UK, and the US helped finance the trips of young chemists. Also, there were young observers sponsored through the Congress. Thus, we got a group of more than 40 young observers and participants together, and all contributed to the WCLM. They truly were the "United Nations of Chemists" in Istanbul; a term they coined for IUPAC.
The idea was to let the young participants discuss and develop answers to the four issues presented: the future of chemistry in the context of the Millennium Development Goals; the scope of pure and applied Conference Call research; IUPAC's role today and in the future; and career aspirations. For background information and prior to the GA, we had distributed a list of papers relating to the topics. Quickly and long before the meeting, the young participants organized themselves through a LinkedIn group.
The group met in the morning of 13 August in the Harbiye Military Museum, where the GA took place, and listened to the opening remarks of president Kazuyuki Tatsumi. He mentioned the chance to contribute to the IUPAC strategy process with new ideas and invited the young observers to start an open discussion. Then, three breakout groups, each with about 15 participants, were formed and immediately started to tackle the issues. They worked hard through the morning session and prepared key messages from their findings.
Rapporteurs presented the key messages in the afternoon plenum session, which was opened by past president Nicole Moreau. On the stage, panel members Professor Barry Halliwell, Professor Niyazu Sariciftci, and vice president Mark Cesa listened carefully to the presentations and responded to the ideas and suggestions made. Later, the plenum of more than 120 attendees also took part in the discussion.
The young participants identified the main global challenges in the fields of energy, recycling of materials, water, food, and health. They proposed that a green, holistic challenge-specific approach should pave the way for the solutions. In this approach, chemistry should be the key player in a network of environmental sciences, biochemistry, chemical physics, pharmaceuticals, nanotechnology, material science, forensics, and more. In their opinion, chemists need to raise awareness, influence opinions, and learn from others.
One of the breakout groups described the missing gaps that chemistry can fill for the world. For clean water, new processes must be developed. Energy should come from sustainable sources. New materials should be developed for new technologies. Teachers should be trained more to inspire the next generation. They suggested that biomimetic chemistry could help solve health issues.
One finding was that sustainable chemistry needs a new business model, where academia and industry should contribute. All agreed that pure chemistry is important and the basis for applied science and technology. IUPAC should support the process of accessing and transferring knowledge and expertise between academia and industry.
IUPAC's role today was seen as the communicator of methodologies and standards. IUPAC is known for its independent advice. But is it also a moderator or even leader in the public discussion? Is it seen as an NGO, asked as a consultant? Does it have its own viewpoint in the key issues and does it speak multiple languages?
In the view of the young observers, IUPAC's future role should comprise more visibility and an even stronger brand. It should make use of more web-based resources and have a website for the public and for the members, each. New communication technologies and social media will become more important to attract a wider group of young people.
More specifically, the young observers suggested to nurture interest and bind young people within IUPAC by building a follow-up program for young observers, assign mentors, and involve young observers in current projects. Even more technology-based projects should be initiated. To increase diversity, multiple languages should be used and the PhD Chemist Award expanded. Volunteers should be better engaged, for example, by learning from NGOs.
IUPAC should generate income from applied science by asking fees to access databases, running health and safety training courses, and seeking royalties from patents. A specific suggestion was to create a 99-cent app of the IUPAC official periodic table. Academia should contribute by attracting governmental sponsorships and help raise the profile for IUPAC and chemistry at large on a global scale.
To measure success, performance indicators and profiles should be used. Annual reports should be reinstated, setting soft objectives like the numbers of cross-divisional projects, women, young people, and industrialists. Also the structures of divisions, such as Energy and Green Chemistry, should be revisited and inter-linkage of the divisions through members from other divisions improved.
For a successful career, the chemist should have a good education, which favors adaptive and responsive skills and an exposure to interdisciplinary science. Further on, strong soft skills such as communication and management skills and a good work-life balance are important. To manage the overload of information, skills to extract the needed information must be taught. Entrepreneurship should be promoted as an alternative career path besides academy or industry. Mentorship could help by building role models, supporting training and giving career advice.
The reports were well received by the panel and the plenum.
In his response Prof. Barry Halliwell congratulated the young observers for their excellent contributions. He agreed that communication is critical and that chemistry needs a better image. He stated that the only thing we can be certain of for the future is uncertainty. Therefore, both types of research, applied and pure, or-as he called it-not-yet-applied research, are needed. He concluded that time is needed for new solutions. For example, in biochemistry it takes about 25 years for a new discovery to become a drug or device.
As chemistry education is concerned, Halliwell was of the opinion that lecture-based transmission of facts is still the best and most relevant method. The skills needed for communication, as well as and judging and evaluating information, however, are not taught in lectures. To raise the image of chemistry he suggested employing spin-doctors, using anecdotes, and getting expertise in marketing.
Prof. Niyazi Sariciftci was also very happy with the results from the breakout sessions. He commented on the discussion about pure and applied research that academia always took a long-term view, as compared to industry's short-term view. But nowadays academia shortens its view and IUPAC should tackle what becomes an issue. In regard to the global challenges, he felt that IUPAC should have a mediating role between the first and third world and referred to the conference on Solar Energy for World Peace, which took place after the congress.
In his answer to the reports vice president Mark Cesa laid emphasis on multidisciplinary environments and asked the chemical community to be more efficient. He asked if the education at university is sufficient for employment and supplies the skills needed. He also mentioned the importance of the topics of chemical safety and security. He agreed that we need expertise and application across disciplines, rather than just in chemistry, biology or physics to solve the challenges ahead.
Many topics were addressed in the general discussion with the plenum. They ranged from principle chemical questions, such as how well do we understand reactivity at a fundamental level, to the image of chemistry in society.
A major topic of the discussion was chemical education. In a time of information overload, do we still have too many topics to put into chemistry curriculum? How should we restructure education? Is the lecture style still appropriate? Do we teach the right skills? What kind of professional perspective does a bachelor, master have compared to a PhD? One answer was to train students to move up the knowledge pyramid, meaning from data to information to knowledge to wisdom. As chemistry is a more holistic science, involving mathematics, physics, and other subjects, chemists are quite well prepared to be multidisciplinary and understand the world in a more complete way. However, it was stated that we need to improve sharing and use of social media to remove barriers.
Taking up the topic of pure research it was stated that only some countries have a good agency system for funding. Many countries, especially developing countries, are missing this.
For tackling issues, either old ones like Malaria, which still kills many people, or new challenges, it was suggested to rethink traditional ways of doing things. For example, developing countries did not build land-Conference Call lines for phones but directly created mobile systems. This could be a guideline for the water issue, where local purifiers should be preferred from centralized water purification. There are issues where solutions are available but not yet implemented.
A major topic in the discussion was the appreciation and image of chemistry. Here, the responsible care initiative from industry was seen as an important contribution. It focuses on elements beyond profit (e.g. safety, security, and environmental responsibility). It was stated that we should think broadly by reaching out to politics, economics, sociology, etc. when discussing the impact we can make with solutions.
In his concluding remarks, vice president Mark Cesa said he was very happy with the way WCLM had been performed and thanked all participants. He pointed out that this WCLM was the first step in the IUPAC strategic review. All ideas and contributions are brought into the strategy core team that will collect all input and develop the strategy. He especially thanked the young observers for their contribution and asked them to stay connected with IUPAC and to look forward to the next GA and congress in Korea 2015.
YourFormula Coverage
Nuno Bacharel, from YourFormula, also made the trip to Istanbul to cover the debates of the young chemists for his blog. Nuno is a professional communicator with years of experience, working with CEFIC since 2011. The day after the event, he published on the platform a blog post about the discussions that took place. Education, communications, image, academia vs. industry, and gender are the key issues he echoed and invited you to comment on.
www.yourformula.eu/internalposts/the-future-of-chemistry-by-the-youngobservers-wclm13-conclusions/ Statements from participants: Dr. Richard Tia (Ghana, supported by RSC) As a young High School student in the mid-1990s in Ghana I was always fascinated with the "IUPAC Recommended Nomenclature" and always wondered how such an important body worked and how the recommendations were arrived at. It was therefore so nice to have an opportunity to work with the IUPAC Divisions and Committees to see how this is done. It was also a wonderful opportunity to meet other young chemists from around the globe for networking and collaboration.
In my estimation, sustainable energy and agricultural productivity are the key development challenges of the global society to which chemists should contribute.
I think IUPAC should try to make its activities "more visible," especially in the third world, and one way of doing that is to make the website as comprehensive and up-to-date as possible.
Brian Korgel (US)
I found the WCLM to provide an effective forum for young leaders in the field to discuss pressing needs and opportunities for chemistry in various parts of the world. Some of the regional challenges can probably only be addressed through global partnerships and collaboration between academia and industry. It opened my eyes to the fact that there are significant societal needs that require chemistry, but are not being addressed. I think that the WCLM helped identify some of these challenges and spark ideas that could lead to future solutions. IUPAC provides the international framework needed to bring together scientists to solve these problems and I'm looking forward to working more with the organization in the future.
Robin Macaluso (US)
Actively contributing to the GA taught me volumes about networking and the productivity of the international chemistry community. I am eager to participate in ongoing IUPAC projects and to contribute my ideas to IUPAC. With the engaging conversations at the WCLM, I am especially hopeful that this year's Young Observers will bridge IUPAC's history and traditions into the future.
Ilia A. Guzei (US)
The atmosphere at the General Assembly was very warm, collegial, and inspirational. The meeting was a unique opportunity to learn about many ongoing IUPAC projects and to make important professional contacts. The young observers were an enthusiastic group who shared their vision of the future of chemis-try at the WCLM. Thank you for the opportunity to participate in the IUPAC General Assembly and Congress.
Andrea Schumacher (Germany)
First of all I'd like to thank the German Chemical Society for supporting my participation in the IUPAC General Assembly and Congress, which have been really inspiring. The GDCh gave their grants to rather "young" chemists in regard to their career, and that surprised me in a positive way. It is an opportunity for us to meet not only distinguished members of IUPAC but also older YOs from whom we can learn a lot. At the General Assembly and the Congress I've heard a lot of people talk about the importance of education, and I'm sure a constant exchange between chemistry and chemistry education will be fruitful for the education of future students both in schools and in universities.
ThaoNguyen Nguyen (UK)
My best experience from the IUPAC 2013 YO Program was to have the WCLM platform to discuss with other YOs and world leaders in the chemical sciences about a future sustainable model for Chemistry through building strong Academia-Industry Partnerships. Thank you for the opportunity and I look forward to getting involved with future IUPAC YO activities.
Izabela Tworowska (US)
It is a very rare situation that an established professional organization such as IUPAC is seeking advice of nonmembers by inviting them to the General Assembly and listening to their comments. I attended the IUPAC Congress in 2003 and I followed Chemistry International publications since then. During GA in Istanbul, I met a group of enthusiastic, creative, and critically thinking people who want to be involved in the work of IUPAC. We all agreed that we can increase visibility of IUPAC by using social media, on-web presentations, collaboration with other groups beyond ACS, and even having local divisions of IUPAC. We can also reach YOs attending GA in the past to have a stronger network of people. I was attending meetings of the multiple Divisions to gain better idea about the IUPAC work. I will be involved in the projects focusing on medical use and safety of nanomaterials. I want to submit an inter-divisional proposal that will focus on the radiochemistry, isotope-labeled drugs, and safety problems related to isotope waste.
Lukas Smaga (Germany)
The participation at the 44th IUPAC World Chemistry Congress and the 47th IUPAC General Assembly as a young observer not only allowed me to listen to a bunch of interesting talks and meet people from all over the world, it gave me the chance to get insight in how IUPAC works. The WCLM gave us observers the chance to show IUPAC our point of view regarding current problems and the future of chemistry. I think the thoughts and information, which have been shared during the panel discussion of this meeting, were able to inspire IUPAC and help them to solve these problems.
Vincenzo Abbate (UK)
This was an exciting opportunity for me and all the other YOs to take an active role in IUPAC affairs and to actually take the lead of an important meeting, where the future of chemistry was discussed. The IUPAC members and the panel seemed quite impressed about the outcome of this meeting, suggesting that IUPAC will need to continue its brilliant role in promoting participation of young researchers.
The YOs have also shared their experience via one video; see http://youtu.be/g_yFZeqcTgo
